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THE TREATMENT OF DIPHTHEEIA, * 

BY JA~vIES ])]DWARD BEGGS, B.A., M.D. CA~.,  D.P.H., 

Medical Superintendent, Grove Hospital, Tooting, S.W. 

:MANY of our views with regard to the treatment of diphtheria have 
undergone modification since the introduction by Behring of the 
diphtheria antitoxin. Prior to this the chief measures employed 
were local disinfectants, combined with the provision of suitable food 
and rest. Thus, Dr. Gee, in his article on Diphtheria in Professor 
Allbutt's " System of Medicine," says : " F r o m  the remotest ages 
of medicine it has always been assumed that the foremost indica- 
tion for the treatment of diphtheria consists in disinfection of the 
primary disease, which is usually that of the throat.". Numerous 
antiseptics and solvents have been employed for this purpose, now 
one, and now another, being most in favour. Stronger measures, 
including the removal of as much of the membrane as possible, 
with the application of disinfectants a n d  escharotics to the raw 
surface, have been advocated by other observers. When removed 
in this way it usually reforms with rapidity, whilst gradual 
separation and disintegration always takes place when sufficient 
antitoxin has been secreted by the individual or artificially 
administered. 

The employment of antitoxin in the treatment of diphtheria is 
now considered of the greatest  importance, and to obtain the best 
results it is necessary that the treatment should be commenced as 
early as possible in the course of the disease. To this the objection 
may be raised that some of the attacks would never become severe, 
and would not need the antitoxin treatment. This is certainly 
~rue in some instances, but in the great majority the course of the 
attack would be one of gradual progression in severity; and on 
account of our inability in the early stages to discriminate between 
two such different conditions it is advisable to give to all the benefit 
of this treatment. How important this is is well seen from the 
table on p. 574, which is taken from Dr. MacCombie's Annual 
Report published in the "Report  of the Metropolitan Asylums 
:Board for 1900." 

For four consecutive years there has not been a death at the 
Brook Hospital among the cases that came under treatment on the 
first day of disease. 

The first primary indication in the treatmen~ of diphtheria is, 
then, the administration of a sufficient dose of antitoxin as soon as 
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a diagnosis is made. In coming to a decision as to what will be 
the proper dose to give, the main indications are furnished by 
(1) the day of disease on which the patient comes under treatment, 
(2) the age of the patient, (3) the region attacked, (4) the extent of 
the local manifestations of the disease. 

(1) As regards the first of these considerations, the earlier in the 
disease the treatment is begun the less antitoxin will be required. 
(2) The age of the patient is of some importance. In children the 
resistance offered to the spread of the disease is far less than in the 
case of adults, and they generally require in consequence a pro- 
portionately larger dose. (3) As regards t h e  region affected, the 
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purely nasal cases are few in number, and generally mild; they 
will require but little antitoxin. Purely laryngeal cases are also 
rare, and require proportionately a smaller dose, as the diphtheria 
toxins are less freely absorbed from the mucous membrane lining 
the larynx and trachea. (4) The extent of the local manifestations 
is the most important consideration of all. The amount of mem- 
brane upon the fauces, the character and amount of the nasal 
discharge, the possible presence of laryngitis, and the condition of 
the cervical glands, enable one to judge of the severity of the attack 
and the amount of antitoxin that will be needed. This may be 
given according to two different methods. In the former of these 
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a comparatively small quantity of antitoxin is administered at one 
time, and the dose repeated night and morning until the membrane 
is seen to be no longer spreading, and is evidently beginning to 
separate. On the latter plan the total amount of antitoxin that is 
likely to be required is given when the case is first seen in one 
dose, taking care as far as possible that any error in iudging the 
amount is made rather on the side of giving an excess. Occasion- 
ally, from the evident spread of the membrane, one judges that the 
dose given has been insufficient, and a further injection will be 
required; the latter of these two methods gives, I think, better 
results. It is decidedly less painful to the patient, and, as the 
therapeutic value of the antitoxin diminishes rapidly, the later it is 
given in the course of the disease, the total amount required will 
probably be less. As regards the actual amount of antitoxin that 
is to be given, in practice the dose will probably range from a 
minimum of about 3,000 units to a maximum of 24,000 units. The 
latter is about the largest dose that is ordinarily given at one time ; 
it may be repeated, if this is thought to be desirable, though in the 
writer's experience, if a favourable result is going to be obtained, it 
will probably be got with a dose of this size without having recourse 
to still larger amounts. In making the injection it is well not to 
give a greater bulk of fluid than 40 c.c. in one place. Where the 
concentration of the antitoxin is such that a sufficient dose cannot 
be obtained in this bulk of fluid, it is better to give two injections 
in different parts of the trunk. 

Certain complications are apt to follow as a result of the in- 
jection. They are limited to the production o[ a rash, pyrexia, 
the production of an abscess at the site of injection, joint pains, 
and inflammation of the cervical glands in convalescence. Both 
the last of these complications were not unknown in diphtheria 
before the introduction of the antitoxin treatment. The production 
of an abscess at the site of injection can generally be avoided by 
taking proper aseptic precautions. The complications, though 
causing discomfort, are none of them serious in their nature, and 
cannot be compared with the risks of an attack of diphtheria. 
Since the introduction of this treatment there has been a growing 
tendency to trust to it, and local measures for the cleansing and 
disinfection of the throat have been relegated to a position of minor 
importance. So far as the condition of the throat is concerned, it 
seems to make little or no difference whether any special measures 
are adopted or not, provided that a sufficient dose of antitoxin has 
been given. With adults it is probably better to prescribe some 
suitable antiseptic lotion, such as liq. sod. chlor., 1 in 30; chlorine 
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gargle* (the prescription for which is given) ; or 1 in 500 formalin 
lotion. The patient may be allowed to gargle with these, or they 
can be better applied in most instances by syringing the throat 
with a 4-ounce rubber syringe of the ordinary bottle enema type. 
The mouth feels more comfortable, and the patient will probably 
be able to swallow more easily after this treatment has been carried 
out. With children I feel  sure it is better to leave the throat 
entirely alone. Any attempt to carry out treatment, or even to 
look at the throat, only causes struggling and exhaustion, while the 
length of time which the throat takes to resume its normal con- 
dition seems to be entirely unaffected. Once it is certain that 
enough antitoxin has been given to check the spread of the mem- 
brane, one can feel sure that the throat lesions will gradually 
progress towards recovery. 

So far as drugs are concerned, there are none that seem to be of 
any use during the acute stage of the illness, and in most instances 
the patient is far better without any. When convalescence is well 
established, iron, either alone or combined with arsenic, is of value 
for the treatment of the anemia which so often follows an attack of 
diphtheria. With children it may be pleasantly given in the form 
of the compound syrup of the phosphate of iron, and for adults the 
liquor ferri perchlor, is a very suitable preparation. Constipation 
is common. During the acute part of the illness it is best treated 
with either glycerine or soap-and-water enema. 

The food that can be taken during the early stages of an attack 
of diphtheria is limited almost entirely ~o liquids and very soft 
solids on account of ~he pain on deglutition. In most cases it will be 
confined to milk, either plain or diluted with soda or barley water, 
and the various meat broths. An egg and milk, or a little jelly, 
may prove acceptable to adul~ patients as a change, and a cup of 
tea or coffee is much appreciated. The juice from oranges, 
grapes, or pine-apples may also be allowed. In ordinary attacks 
of diphtheria soft solids can be given as soon as the decrease in the 
swelling permits of their being ~aken. The tongue cleans and the 
membrane disappears more rapidly when they can be given. In  
severe attacks a longer interval will necessarily elapse before solid 
food can be begun, and care must be exercised, in such cases, to 
return to a simple liquid diet on the occurrence of vomiting. In 

The chlorine gargle is prepared by put, ring I½ ounces of potassium chlorate 
in a Winchester bottle and adding 6 drachms of strong hydrochloric acid. This 
must  be allowed to stand for about a quarter of an hour, and the bottle should 
then be gradually filled with water~ shaking it after each fresh addition, so as to 
dissolve the chlorine which it contains. The gargle will require dilution with 
water before i~ is used. 
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the cases which subsequently die from cardiac failure, this most 
serious symptom usually makes its appearance early in the second 
week of the illness. The vomiting, if repeated, will necessitate the 
leaving off of all food by the mouth, while recourse is had to 
nutrient enemata. These should consist of from 5 to 6 ounces of 
peptonized milk every four hours, and, in addition, a plain water 
enema of 12 to 20 ounces should be given from twice to four times 
in the twenty-four hours. The latter is of value in keeping the rectum 
clean and free from decomposing matter, and in many instances 
a considerable quantity of the water is retained and absorbed. By 
this means thirst, which is nearly always a most distressing symp- 
tom, is relieved, and the wasting which always ensues when the 
amount of liquids is largely reduced is lessened. Sips of hot water 
may be allowed occasionally if the patient is very thirsty. A return 
to mQuth-feeding must be made gradually, and should not be 
attempted until no vomiting has occurred for two or three days. 
Provided that the enemata are retained life can be maintained for 
weeks in this way. 

Suppression of urine may accompany these symptoms. It was 
formerly very common in such cases, but is now but seldom seen 
since the introduction of the antitoxin treatment. It should be 
managed upon general principles. The albumen, which is often 
present in the urine during the course of an attack, disappears in 
most instances after a varying time without any special treatment. 

As regards the giving of alcohol, it is usually regarded as essential 
in all but the mildest attacks. Dr. Gee, in the article which has 
been already quoted, says : "Brandy  is useful and even necessary 
in many cases, especially if an insufficient quantity of milk be 
taken, or if the patient be exhausted, or if the heart shows signs of 
failing." In ~;~y experience alcohol is a very disappointing drug iu 
~he treatment of diphtheria. Mild cases will recover without it, and 
in the severe attacks it seems to be of little, if any, use, either in 
the prevention or treatment of the cardiac failure, which is so likely 
to supervene. Alcohol in the form of champagne is of value in 
some cases in checking the persistent vomiting which comes on 
in association with the cardiac failure. Rest in bed is essential 
during the early stages of the disease, and in all but the mildest 
attacks the patient should not be allowed to sit up for any purpose. 
Towards the end of the third week of the illness, if the progress has 
been satisfactory, and there is no evidence of cardiac dilatation, 
the patient may be propped up in bed with pillows, and subse- 
quently allowed to sit out of bed in an easy chair. By the end of 
~he fourth week he will be able once again to get about in clothes. 

39 
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With adults it is not essential 6o maintain a recumbent position for 
so long, and in most instances they may be allowed to get dressed 
by the end of the third week. If signs of cardiac dilatation ensue, 
with an increase in the rate of the heart, it will be necessary for the 
patient to resume the recumbent position. In severe attacks this 
is a very constant feature, and the patient will probably require to 
lie flat for six or eigh~ weeks. After that time, provided that the 
dilatation is slight (the apex beat being either in Or only immedi- 
ately outside the nipple line), a gradual attempt may be made to 
allow him to sit up, and finally get up. A careful watch must be 
kept upon the heart, and the dulness mapped out every two or three 
days, to see that the exertion is not causing further dilatation. I 
have seen no instances of sudden unexpected death during con- 
valescence from diphtheria. In my experience it is always possible 
to find signs of cardiac degeneration, if they are looked for with 
sufficient frequency, and they should lead one to prescribe the 
necessary rest. 

In some instances the disease attacks the larynx, giving rise to 
difficulty in breathing, with recession of the soft parts, and a 
hoarse cough. In the slighter cases these symptoms will pass 
away with an injection of antitoxin. If they become worse, fomen- 
tations should be applied to the front of the larynx, and the child 
placed in a steam tent. If these measures fail to give relief, or if 
the condition be grave when the patient first comes under treat- 
ment, then recourse must at once be had to either the operations of 
tracheotomy or intubation. A large number of cases of laryngeal 
diphtheria resolve under the antitoxin treatment without any 
further measures being required. In hospital, practice the large 
majority of the cases that are tracheotomized are done either 
immediately or within a few hours of admission. The operation 
has very seldom to be performed after the first twenty-four hours 
have elapsed. I~ is impor!ant to remember that faucial diphtheria 
does not spread and invade the larynx after the commencement of 
the antitoxin treatment. As regards the treatment of the paralysis 
which may supervene after an attack of diphtheria it is well in the 
early s6ages to keep the patient recumbent in bed. It is character- 
istic of diphtheritic paralysis that it tends to spread and attack fresh 
~mrves, whilst those originally affected are recovering. On this 
account it is not possible to decide at the onset whether a spread of 
the paralysis, with involvement of the respiratory muscles or con. 
strictors of the pharynx, may not ensue. Rest should be combined 
with an effor~ to maintain and improve the general nutrition of the 
body. In the later stages of the attack strychnine may often prove 
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to be useful. For the palatal and ocular paralyses, which are much 
the most commonly seen, no further treatment will be required. 
Paralysis affecting the limbs can be best treated in the later stages 
with massage and faradism. If the pharynx be affected, causing 
difficulty in deglutition, the patient will require to be fed by passing 
a tube through the mouth into the cesophagus and administering 
fluids in this way. If this is impossible, or if it causes vomiting, 
recourse must be had to nutrient enemata. When this condition is 
accompanied by much salivation, consequent upon the difficulty of 
swallowing, the foot of the bed should be raised, and full doses of 
belladonna administered. 

So far as the actual ease-mortality is concerned, this has been 
largely reduced since the introduction of the antitoxin treatment. 
In the hospitals of the Metropolitan Asylums Board t h e  case- 
mortality in 1894 was 29"29 per cent., while in 1900 it had fallen 
to 12"27 per cent. Part of this reduction is no  doubt due to the 
largely increased number of patients who now avail themselves of 
the accommodation which has been provided, whereas formerly 
only the more severe attacks came under hospital treatment. By 
far the greater part of the reduction is probably due to the an¢i- 
toxin treatment, which is the most valuable therapeutic agent we 
possess in the treatment of disease, and which, if it could only be 
administered sufficiently early, would cause the mortality from 
diphtheria to sink almost to a vanishing point. 

C~Am:~G FRUIT BEFORE IT IS EATEs.--B. Ehrlioh cites (Arch. Hyg., 
1901, No. 2) a number of instances in which diseases were conveyed by 
fruit gathered, marketed, or handled under insanitary conditions, and 
points out that micro-organisms adhere readily to the surface of fruits. 
Experiments were therefore undertaken to determine the number and 
kinds of such micro-organisms. The smallest number were found on 
blueberries and plums and the largest number on currants and cherries. 
It was found to be possible to remove the greater number of micro- 
organisms by washing. 

DIPE~EgIA AND SCHOOLS.---In many outbreaks the spread of the 
disease has been ~raced to the elementary schools, where there have 
been in attendance children suffering from sore throats, which in all 
probability, judged by subsequent events, were of a diphtheritic nature. 
It is very desirable, especially in sanitary distrieis where eases of diph- 
theria have occurred, that all children with relaxed or sore throats 
should be excluded from school. It would not entail much trouble if 
the teachers each morning inquired of every child as to the condition 
of its throat, and much good would undoubtedly result if in all districts 
the medical officer of health, as soon as eases of diphtheria occur in a 
district or village, would immediately notify those in charge of the 
elementary schools, and advise as to precautionary measures.~T. E. 
Hill, County o/Durham. 
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